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I. INTRODUCTION
 
The coupling in PCF can be 
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II. DETERMINATION OF THE COUPLING 
COEFFICIENTS AND THE COUPLING LENGTH 
 
This part is dedicated to the calculation of coupling 
lengths and coefficients for PCF with dual-cores 
according to the geometric parameters [1 - 7]. 
 
 
 
 
Fig. 4. Field amplitude in dual-cores PCF for  
different distances Z. 
 
PCF consists of dual-core with a diameter dc = 
0.6?m. The space between air holes of the 
microstructured cladding (center-to-center spacing) ? = 
3μm. 
Figure 4 shows the amplitude of the electric field E 
in the dual core PCF for different distances Z. We can 
observe the phenomenon of inter-cores beat, which is to 
say that there is an exchange of power between the first 
core and the second core. At the beginning of the 
propagation, the field in the first core is maximal, 
approximately 1.3, which will decrease during the 
propagation. Reverse against in the second core, the 
field increases to a distance of 220?m to equalize with 
the first core field. 
The distance for which the amplitude of the second 
core is maximum is defined as the coupling length Lc. 
Theoretically this distance is obtained from the 
propagation constants of the even and odd modes 
resulting from the coupling between the evanescent 
fields from each core.  
The analytical expression for this parameter is given 
by [8] : 
?? ?
?
????? ? ???? ?
?
??????? ? ????? 
 
?even, ?odd are the propagation constants of the 
even and odd modes of propagated mode. 
The coupling coefficient is deducted from the 
coupling length Lc: 
?? ?? ?
?
???? ??
 
 
III. COUPLING COEFFICIENTS AND THE 
COUPLING LENGTH DEPENDING OF 
GEOMETRIC PARAMETERS 
 
In order to study the influences of the geometric 
parameters of the dual core PCF on the length coupling 
and the coefficient coupling we are going to proceed to a 
variation of the various geometric parameters. 
Figure 5 shows the variations of the coupling length 
versus the hole diameter of the microstructured 
cladding, for a core diameter dc = 0.6?m, various 
spacing ? equal to 2, 3, 3.5 and 4?m with a wavelength 
? = 1.55?m. 
 
 
Fig. 5. Hole diameter dependence of coupling length for a PCF 
coupler, taking the operating pitch (?) as a parameter. 
 
Figure 5 shows that the coupling length is directly 
dependent on the geometrical parameters of PCF. It is 
maximal, and the value achieved is 880?m for a spacing 
? = 4μm  and d = 0.8?m. By reducing the spacing ? 
between holes and the hole diameter, the coupling length 
decreases. It is approximately 213?m for ? = 2μm and d 
= 1.6μm. 
The structures of the large hole diameter are more 
susceptible to decoupling because the mode is confined 
to one of the cores. These structures make it possible to 
obtain coupling lengths significantly lower those 
achieved using conventional couplers. This coupling 
length can be adjusted by varying the geometric 
parameters of the structure.  
Figure 6 shows the variations of the coupling 
coefficient as a function of hole diameter for a diameter 
core dc = 0.6?m. 
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It is lower for a maximal hole diam
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Fig. 6. Hole diameter dependence of coup
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Now we will study the influence 
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and the coefficient coupling. 
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